THE observations I am about to make are based on a study of 71 patients for whom splenectomy has been done for various abnormal conditions or behaviour of the circulating blood, and I have to thank my surgical colleagues at King's College Hospital, where nearly all the operations were performed, for allowing me to include patients operated upon by them. I am particularly indebted to the past and present hmmatologists at the Hospital-the late Dr. E. ff. Creed, Dr. J. V. Dacie, now at Hammersmith, and my present colleague, Dr. William M. Davidson, and to my physician colleagues.
A woman of 39, known to be suffering from pulmonary sarcoidosis, complained of constant pain over a moderately enlarged spleen, which had been exposed to deep X-rays. Removal of the spleen not only cured this symptom, but led to considerable improvement in general health. To-day, five years later, though the sarcoidosis of the lungs has increased, there is no anximia.
The risk of splenectomy should naturally be considered. It has been reduced a lot during the past ten to fifteen years. Of 24 patients operated on before 1940, 4 died. One was a fulminating purpura who bled to death; one, also a purpura, died from peritonitis; one, an aplastic anvmia, aged 64, and the fourth a very severe acholuric jaundice aged 48, died from pneumonia. Of 47 patients operated on since that date, 2 died. Both were a "last resort" type of case. One a stout woman of 64 suffering from myelosclerosis died from a pulmonary embolism on the third postoperative day; and the other, a woman of 59, who was suffering from severe heemolysis associated with Hodgkin's disease, died one week after operation.
Does splenectomy influence longevity? Of 65 patients who survived the operation, 18 are now known to be dead. 9 of these died within a few months or years after operation, and were cases for which splenectomy was performed as palliative, but without hope of cure.
The primary diseases were: Banti 3, Hodgkin 3, atypical leukimia 1, lymphatic leukemia 1, myelosclerosis 1. 9 who died had suffered from hemolytic anemia of the chronic type. 4 were atypical and at least 2 of these died from recurrence of hemolysis. One died from uraemia twenty years after a successful result, and another from hyperpiesis, known to have been present before operation.
The other 5 were all typical familial acholurics who were cured of all symptoms, but died young. 3 of them died from cerebral himorrhage-the ages being 29, 29, and 44; and one from a virulent pneumococcal septicemia at 33 years. At post-mortem, haemorrhages were found in both adrenals. JAN. 
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To avoid relegating himself to the role of general clinician and craftsman, however, the surgeon should make some attempt to understand the reason why splenectomy so often does so much good in the well-selected case. The problem of selection is, of course, another matter.
The term "hypersplenism" implies that the spleen is exerting its normal powers too drasticallyand not, necessarily, that it has taken on malicious powers, although this may be possible. It is not strictly parallel with hyperthyroidism.
The normal powers of the spleen are: (a) The elimination of effete cells from the blood. (b) Inhibitory control of haemopoietic activity either by delaying of maturation, or by impeding release of cells into the circulation. (c) The production during feetal life of all three formed elements of the blood, a function which may be restored if the bone-marrow is invalidated by sclerosis or fibrosis, or by secondary malignant disease.
Whether the spleen is capable under certain circumstances of producing a toxic, or an immunological effect, or can influence the permeability of the capillary walls, is still conjectural.
The term "secondary hypersplenism" is impossible to define with accuracy, because it is doubtful if there is such a thing as primary hypersplenism, i.e. a condition in which the only factor is heightened splenic activity. Nevertheless, secondary hypersplenism is a useful clinical term. It refers to the development of increased splenic activity in one particular or another during the course-often in the later stages-of another disease in which splenomegaly is a feature, such as what we used to call Banti's disease; Gaucher's disease; lymphatic leukemia; Hodgkin's disease; &c. The result of hypersplenism may be an acute or chronic haemolytic process, or purpura. In the more chronic diseases the effect of hypersplenism may conceal the true nature of the malady.
Splenectomy in certain cases of this type (Banti's probably excluded) may be well worth doing, for although it does not necessarily increase longevity, it may materially improve vitality, and allow the patient to live more effectively his remaining months or years.
In all conditions in which hypersplenism exists, splenectomy is most likely to be effective if the bonemarrow shows active hemopoiesis, or contains in liberal quantities the precursor of the element or elements in which there is a deficiency in the circulation, although our experience is that this healthy appearance of the bone-marrow is not necessarily a sine qua non of success.
There is a direct relation between the size ofthe spleen and the severity of the effects of hypersplenism. Hence the bigger the spleen, the better the result. Table I is a classification of the various conditions for which splenectomy was performed, together with the results obtained. (1) HAEMOLYTIC ANAEMIA 27 of these 36 patients suffered from familial hemolytic anxmia or acholuric jaundice. Sometimes, however, one meets a pa.tient with an undoubted family history, a large spleen, but with no spherocytes and no increase in fragility. This has happened 3 times in our experience, the best example being the one marked + in the family tree ( There are 6 examples of anemia typical of the familial type, but with no "family history", and 3 patients who could not be classified with certainty.
Splenectomy is strongly indicated in the familial type, with a characteristic blood picture. It is, in fact, uniformly successful. The most dramatic results were obtained in the very young, who suffered acute hmemolysis; but older people may also benefit by an increase in all-round health after splenectomy. The 3 relative failures of splenectomy in this series were all in-patients with atypical heematological findings.
A family history is often of the greatest importance in diagnosis, particularly in infants, for in them the blood and bone-marrow may show misleading features during a crisis. There may, for example, be a reticulopenia and a hypoplastic marrow. In one instance, that of a little girl of 9 months, the test for fragility was made meaningless, for the child had been kept alive by repeated transfusions since the age of 6 months. Dr. Wilfrid Sheldon, under whose care the patient had been sent, was, in fact, inclined to a diagnosis of Cooley's anemia (which is not likely to be benefited by splenectomy) until the child's mother was found, herself, to have increased fragility. Splenectomy produced the most dramatic result we had ever seen in acholuric jaundice. No further transfusions were needed, and the child was converted in a week or two into a normal healthy child. Later we learned that Mr. W. McMurray of Newcastle had removed the mother's spleen when she was 8 years old.
Gall-stones formed in 8 of these patients, the youngest being 20. Usually they are tiny "multiple" stones, and may be radio-opaque as illustrated in Fig. 2 Calcified mesenteric glands are also present.
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Proeedings of the Royal Society of Medicine 4 of biliary colic and was found to be suffering from an atypical acquired form of hbemolytic animia (Dr. Samuel Oram's patient). The stones may, however, be larger as illustrated in Fig. 3 . The patient is a man of 35, with a familial link in his history, but without increased erythrocyte fragility (Dr. Terence East's patient).
In both these patients the gall-bladder was removed at the time of operation, because its wall was thickened. We do not think it is necessary to remove the gall-bladder if the wall seems normal, but sufficient to open it and wash it out with saline, using a Higginson syringe, and then closing it without drainage.
A little time ago I operated on a man of 48 because he had what seemed to be gall-stone colic two years after splenectomy. I found no stones, and confirmed by cholangiography that the commnon bile duct was clear ( Fig. 4 ). I did not interfere, but I feel now that perhaps I ought to have removed spleen of about normal size and shape which was found fifteen years after splenectomy performed for familial hmmolytic anaemia upon a woman then aged 47. The operation was undertaken to remove a gall-stone from the gall-bladder, which is seen retracted to the left. The liver lies above, the new spleen being situated at the porta hepatis.
Section of Surgery 59 the gall-bladder. Time will tell. Incidentally, my colleague Mr. A. J. Heriot performed a splenectomy on a patient of 60 who had had a cholecystectomy at 40. The common bile duct appeared to be quite normal.
The object of the operation for hemoly'ic anaemia is to remove all splenic tissue, for it is on record. that splenuncuIa left behind may grow within a few vears to the size of the removed spleen, with recurrence of the disease. But even if all the "anatomical" spleens and splenunculk are removed, the reticuloendothelial system can grow more splenic tissue, as the following case illustrates.
A woman of 62 was successfully treated for typical familial hemolytic anemia by splenectomy fifteen years ago. Recently she had suffered attacks of biliarv colic, and cholecystography had demonstrated the presence of a gall-stone. In the course of removing this stone, I found a medallion of splenic tissue limpeted on to the undersurface of the liver (Fig. 5 ). The patient is clinically well, and there is no evidence at present of hemolysis (Hb 88 % (Haldane); reticulocytes 0 4 %).
Chronic intractable ulceration of one or both legs is a feature of the disease in its severest form, and it is claimed that the ulceration readily heals after splenectomy. There are 2 examples in this series: A man of 48, whose brother and two children were also operated upon, who did not survive operation; and a woman of 59 who was operated upon by Mr. E. G. Muir (Fig. 6A) . The ulcershealed in six weeks, the first time for forty-two years, as they first appeared when she was 17 years old. The pa ient to-day, eighteen years after splenectomv, and now aged 77, is in excellent general health. She has no anamia, though the fragility of the red cells is unchanged: a tribute to the operation and a credit to Mr. Muir. But the leg ulcers have returned (Fig. 6B ); that on Ihe left leg is malignant, and amputation has now been performed. The last 3 patients were referred by Dr. A. Gilpin. Diagnosis must, or course, be left to one's medical colleagues, but the surgeon must share responsi-bility when mistakes are mad-. It is not always easy to distinguish between primary anemias with splenomegaly, and secondary hypersplenism, for the latter may obscure the real disease, as the following case illustrates. A man of 32 suffered from lassitude for some years. He was found to have a spleen reaching to the umbilicus. R.B.C. 4,000,000; Hb 740% (Haldane); W.B.C. 3,700; platelets 50,000;. Proceedings of the Royal Society of Medicine fragility normal; bone-marrow-active erythropoiesis. Liver tests were all within normal limits. He was thought to be an acquired haemolytic anemia of an atypical pattern. I might add in defence of what I am about to reveal, that the patient was very anxious to have his spleen out, as his uncle had died from a ruptured spleen. The patient had been an in-patient at a psychiatric hospital, and everything considered, I suppose splenectomy was justified.
When I had got the spleen out of the way I noted the liver was nobbly. The pressure in the splenic vein was therefore measured, and was found to be over 400 mm. of water. Later a barium swallow and X-ray showed cesophageal varices. A few months later the blood picture was quite normal: R.B.C. 4,500,000; W.B.C. 10,000; platelets 265,100. He has at least got rid of his hypersplenism, and feels well and happy.
Acute acquired himolytic anemia due to some toxic or immunologic factor is, of course, an entirely different disease clinically, and in this condition one should proceed warily with splenectomy. The following case illustrates this point. A poorly, undernourished, unemployed Jamaican, aged 39, and obviously a very sick man, developed acute hiemolysis following severe pneumonia treated with sulphonamides. The spleen was palpable (Fig. 7A, B) . Dr. Clifford Hoyle persisted for four months~~~. with conservative treatment, but only temporary improvement resulted. The patient eventually had a hiemolytic crisis of such magnitude that despite transfusion on a very large scale, an adequate b level could not be maintained After many transfusions it once registered 70% but two days later fell to 35 % A spleen weighing 1,200 grams was then removed. Improvement was noted but it was very gradual Three years later he is fairly well. His Hb is steady at between 70 and 80%, and he is wel enough to work. Incidentally, Coombs test for heemolysins, positive before operation, remains positive.
In this disease, response to splenectomy is, in fact, so variable that cortisone or ACTH either together or separately is recommended before recourse to operation. As far as I can judge from reading reports, the general feeling is that these hormones are not capable of cure, but may cause so great an improvement as to make splenectomy safer, and a more reliable therapeutic measure.
(2) THRomBocyToPENIC PuRPURA
The role of the spleen in the ietiology of this condition is more puzzling than it is in acholuric jaundice, and not all of our 10 patients benefited from splenectomy.
The best results were obtained when there was a long history, dating from early childhood, of recurrent liemorrhages, with very few blood platelets in the circulation, and increased blood platelet precursors (megakaryocytes) in the bone-marrow. In children one should be additionally careful that the diagnosis of thr-ombocytopenia is fully established before splenectomy is entertained. One 6 60 Section of Surgery ,of our child patients, though clinically well seven years after splenectomy, is not hiematologically normal, and this is probably due to the overlooking of a splenunculus at operation. It has been said that if the bleeding time exceeds fifteen minutes, splenectomy is not likely to be of value, but our own experience does not confirm this, for most dramatic responses were observed in patients with bleeding times of 20, 30, and 36 minutes respectively. The last patient is a man of 53, who was operated on at the age of 33. He remains fairly well, and has survived herniotomy and many tooth extractions, although he bleeds a lot. His purpura was preceded by an attack of acute tonsillitis, and it is our experience that if there is an atiological factor of this nature, splenectomy is not so certain of success.
In a patient for whom an emergency splenectomy was performed'after all else had failed, for purpura which followed gold treatment for rheumatism, little impression was made, although she gradually recovered in the end.
Age also is an adverse factor. Our oldest patient developed purpura at the age of 54. After twelve months' medical treatment, splenectomy was done, but was ineffective, and she died from bleeding four months after it. It must be mentioned that in her case, though the platelet count was only 4,000, and bleeding time 15 minutes plus, no healthy megakaryocytes were seen in the bonemarrow-which brings me back to the statement already made, that if the blood disorder is due to a deficiency in one of the circulating elements, splenectomy is most clearly indicated when its precursors are found in liberal quantities in the bone-marrow.
The most serious consequences of purpura is cerebral hemorrhage, and it is said that this is the usual termination in the patient who does not respond to treatment. One such example was in a woman of 48 who was admitted to the Royal National Hospital under Dr. Macdonald Critchley. She had been unconscious for three days following a spontaneous subarachnoid himorrhage. There were no circulating platelets, and sternal puncture showed megakaryocytes but no platelets. The spleen was greatly enlarged. Bleeding time was 30 minutes. Three hours after splenectomy the platelets were 64,000, and the bleeding time 9j minutes. Ten days afterwards both tests were normal.
She has remained free from purpura for four years, but suffers from mitral stenosis. One of the difficult problems is how to deal with the fulminating case of thrombocytopenic purpura who does not respond immediately to transfusion with fresh whole blood or possibly platelets in concentration. The reports of treatment by cortisone or ACTH are somewhat contradictory, and no great reliance can be placed on them. None the less, since the advent of these substances, whose action is entirely empirical, there seems to be a trend away from emergency splenectomy. My own feeling is that one should do a splenectomy, this feeling being coloured by knowledge of a recent "medical" death. It is true that one of the cases I have recorded died the day after splenectomy, with blood in the pericardium and pleura. She was desperately ill, with pyrexia, and all the measures then available (this was in 1930) had failed to stay the bleeding.
A year or so ago I performed an emergency splenectomy for secondary purpura associated with Hodgkin's disease, in a man of 22 years (Dr. Terence East's patient). He was bleeding copiously from gums, kidneys, alimentary tract, and subcutaneously. He was losing blood more quickly than it could be replaced. The operation was made difficult because the gentlest handling of the peritoneum and viscera provoked bruising of alarming proportions, but none the less the patient managed to survive. The bleeding stopped at once. Before operation the platelet count was 3,000;
fourteen days after operation it was 240,000. The bleeding time had dropped from 10 minutes to 5 minutes, five days after the operation. The bone-marrow contained ample megakaryocytes, suggesting inhibition. The spleen was only moderately enlarged. The patient left hospital well, only to return seven months later to die of the primary disease. Before leaving this complicated and little understood disorder, I should like to refer to a recent development in research-the discovery of a thrombocytopenic factor in the blood which, when injected into normal people, may produce a prompt fall in platelets, and even bleeding.
(3) LEUCOPENLA (NEUTROPENIA) Very occasionally the white cells are especially selected for attention, and a leucopenia results. As the polymorphs are mainly affected, the condition is referred to as Neutropenia.
The solitary case in this series of what was thought possibly to be a primary neutropenia was a man of 46, who had a very big spleen. He was referred by Dr. J. L. Livingstone. Operation improved things quite considerably. Before splenectomy the W.B.C. were 1,650, the polymorphs being only 3 % and degenerate. After operation the W.B.C. averaged 8,000, and the polymorphs 25 %, and were normal. However, he is now deteriorating in health, and to-day, five years after operation, the W.B.C. are a mere 2,700. He is now under observation ? phthisis. As for all these conditions, th-indication for splenectomy is greatly strengthened if the bonemarrow is hyperplastic in respect of the cells which are deficient in the circulation. This was not the case in this patient, ard it is only fair to mention that Dr. W. M. Davidson has been throughout 61 Proceedings' of the Royal Society of Medicine anything but optimistic about the outcome. However, there is no doubt at all that he has secured a few years of benefit.
There is also in our series one case of Felty's syndrome (Fig. 8) arthritis, neutropenia, and a large spleen. After a trial with cortisone, which did not affect the blood picture, though it reduced the pain of the rheumatism, splenectomy was performed. Previous to operation, the W.B.C. were 1,100, the lymphocytes 75%, and the neutrophils 4%. Now, two years later, the W.B.C. are 6,100, and the neutrophils 39%, and the patient says she is better than she has.
been for years. She is, however, an extremely nice person and very anxious to please.
--(4) PANCYTOPENIA Primary hypersplenism causing pancytopenia, in which all elements are equally affected, and in which the spleen is large, and in which the bone-marrow is hyperplastic, has been described. One patient, a girl of 24 (Dr. R. S. Bruce Pearson's patient), possibly fits into this category. Splenectomy was performed over four years ago now, and she slowly, though steadily, improved in health as a result. To-day she is quite well, with a daughter aged 6 months.
SECONDARY HYPERSPLENISM AND MISCELLANEOUS
There were 21 patients in whom splenectomy was performed, chiefly for secondary hypersplenism, i.e. in patients known or thought to have incurable disorders, but in whom removal of the spleen might be of benefit.
Operation on these conditions must of necessity be somewhat empirical, and in some cases was performed more in the spirit ofhope than belief. I would like to comment on three of these conditions. (i) Porphyria Congenita Since birth, the patient, a boy, had passed orange-coloured urine, and the deciduous teeth were pink. During infancy, dermatitis during the summer months led to scarring of the exposed parts, and slow mass destruction of the tissues. The sight of one eye was lost. The appearance of the face and hands before operation is shown in Fig. 9 (A and B) . Splenectomy was performed when the patient was 34 years of age at Professor C. H. Gray's request (a) because there was evidence of latent (or subclinical) himolysis, and (b) because there was some reason to hope that removal of the spleen might lead to production of Type III porphyrins in normal amounts, and to an end of production of Type I porphyrins which were responsible for the condition of the skin. For details see text.
The experiment failed. Eighteen months after operation the patient died from renal failure due to chronic nephritis.1 (ii) Aplastic Anemia
The response to splenectomy has on two occasions been phenomenal and quite unexpected. The operation was performed because the patient was going downhill in spite of every care. It was argued that splenectomy would do little harm, and might, in fact, do good. One was the boy, aged 12, previously mentioned, for whom exploration was made because of pain; and another boy of 20, operated upon in 1930 who in 1938 was known to be perfectly well (Dr. A. Gilpin's patients). On the other hand, a child of 3 years, with an unusual and variable bone-marrow finding, once showing hypoplasia of the red cells only, and once, hyperplastic changes, failed to improve at all after removal of an enlarged spleen. One other patient died three days after operation. He was 64. As far as I know, splenectomy can only be recommended when the patient fails to respond to conservative measures. It would appear to be quite impossible to predict the result in any given case.
(iii) Myelosclerosis (Myelofibrosis)
In this condition, in which the bone-marrow is slowly obliterated by osteoid or fibrous tissue, the spleen may again take on its prenatal function of hamopoiesis. The liver may also show metaplasia. The spleen becomes enlarged, sometimes enormously, and the rate of destruction of red cells is correspondingly increased, so that the patient becomes increasingly anmemic, and blood transfusions have to be more and more frequently administered in ever greater quantities. The question is-should splenectomy be undertaken to stay this excessive hkmolysis-or should the spleen be preserved, as it is taking over the haemopoietic function of the bone-marrow? It has been stated authoritatively that on no account should the spleen be removed-that to do so would be disastrous. But our experience shows that this opinion is perhaps too emphatically stated. We have transgressed the law on three occasions. Our action seemed well justified in the case of two survivors of the operation. The first case was (Dr. A. Gilpin's patient) in 1942, and the blood condition had greatly improved within six months, but a further follow-up was not possible after that time. In the second (Dr. J. L. Livingstone's case), operation converted a bedridden patient incapacitated by his huge spleen, which weighed 8 lb. 12k oz. after removal, into a man who did a full day's work five days a week (Fig. 10) . He came into hospital thereafter every five to six weeks to be given blood, and lived in comparative comfort for two 'lThe case has been presented in detail by C. H. Gray and A. Neuberger in the Lancet (1952) i, 851.
Proceedings of the Rojal Society of Medicine years and five months, eventually dying in hospital with bronchopneumonia. At post-mortem the liver was found to be enormously enlarged. Active hiemopoiesis of all three elements was taking place within it, and also in the abdominal lymph glands. Also to a lesser extent in the kidneys. Another example of the truth that one cannot subdue the reticulo-endothelial system. FIG. 10.-Incision. The white line runs parallel to the scar. Nineteen months before this photograph was taken, a spleen weighing 8 lb. 121 oz. had been removed for myelosclerosis.
THE OPERATION I remember listening in the thirties to an entrancing address on the spleen by the late Sir David Wilkie, at a meeting of the Medical Society of London. Very shortly afterwards I went to Edinburgh to see Mr. Wilkie, as he then was, do a splenectomy on a young man with acholuric jaundice. There were two-steps which he stressed as necessary before attempting to deliver the spleen. They are: (a) To tie or put a temporary clip on the splenic artery after exposing it through the left aspect of the gastrocolic omentum, and then (b) to dividthe lieno-renal ligament with a knife or by diathermy under vision. He had had a long Bard Parker handle specially made for this purpose. I am glad to have an opportunity of recalling Wilkie's techique to mind, because two or three years ago, on the very same rostrum from which he had spoken, it was said that he advocated tearing blindly through the lieno-renal ligament with the fingers.
All these 71 splenectomies in this list were performed through the abdomen, although I do not doubt that a thoracic approach might have made the actual operation easier in some instances. ULnless one wishes to examine the gall-bladder, one uses a left oblique incision, extending it to cut through the right rectus if the spleen is a very big one (Fig. 10) . The oblique incision gives a much better scar than does the vertical. This was brought to my notice some years ago when I was examining young patients after splenectomy-some of whom were related. The "straight" cases were a little disgruntled because the "oblique" ones had nicer looking stomachsl
